1 H and 13 C NMR spectra were obtained with a Bruker AVANCE III 400 NMR spectrometer ( 1 H: 400 MHz and 13 C: 100 MHz) in chloroform-d (CDCl3) solution and the chemical shifts are reported in parts per million (ppm) using the residual proton in the NMR solvent. 19 F NMR (376 MHz) spectra were obtained with a Bruker AVANCE III 400 NMR spectrometer in CDCl3 solution with CFCl3 (dF = 0 ppm) as an internal standard. Infrared spectra (IR) were recorded in a KBr method with a JASCO FT/IR-4100 type A spectrometer; all spectra were reported in wavenumber (cm -1 ). High resolution mass spectra (HRMS) were recorded on a JEOL JMS700MS spectrometer using fast atom bombardment (FAB) methods. All chemicals including solvent were of reagent grade and where necessary were purified in the usual manner prior to use. Column chromatography was carried out on silica gel (Wakogel® 60N, 38-100 µm) and thin-layer chromatography (TLC) analysis was performed on silica gel TLC plates (Merck, Silica gel 60F254).
Scheme S1 shows the synthetic pathway for novel V-shaped compounds V-3 and Y-shaped ones Y-4 used in this study. 
1-2. Typical Procedure for the Pd(0)-Catalyzed Sonogashira Cross-Coupling Reaction to Obtain 2-[4-[2-[4-(3-(Methoxymethoxy)propoxy)phenyl]ethyn-1-yl]phenyl]ethyn-1-yltrimethylsilane (6a)
In a 100 mL two-necked round-bottomed flask was placed 4-[3-(methoxymethoxy)propoxy]phenylacetylene (5a, 0.32 g, 1.5 mmol), 1-bromo-4-(2-(trimethylsilyl)ethyn-1-yl)benzene (0.43, 1.7 mmol), Cl2Pd(PPh3)2 (0.047 g, 0.067 mmol), PPh3 (0.022 g, 0.084 mmol), CuI (0.030 g, 0.16 mmol), and Et3N (7.0 mL). The whole was heated at 100 °C for 20 h. After this time, the resulting precipitate was separated by atmospheric filtration and the filtrate was poured into a saturated aqueous NH4Cl solution. The crude product was then extracted with EtOAc (three times), and the combined organic layer was washed with brine, dried over anhydrous Na2SO4, filtered, and the solvent removed using a rotary evaporator. The resulting residue was subjected to column chromatography using a mixed solvent (hexane/AcOEt = 7:1) as the eluent to produce 6a in 60% yield (0.33 g, 0.60 mmol) as a white solid. 08, 29.5, 55.2, 64.0, 64.7, 87.8, 91.4, 96.0, 96.4, 104.7, 114.5, 115.0, 122.4, 123.7, 131.2, 131.8, 133.0, 159 08, 25.8, 26.0, 29.1, 29.6, 55.1, 67.6, 67.9, 87.7, 91.5, 96.0, 96.4, 104.7, 114.5, 114.8, 122.5, 123.7, 131.2, 131.8, 133.0, 159.3; IR (KBr): n 3037, 2941 , 2866 , 2212 , 2151 , 1605 , 1597 , 1513 
1-2-1. 2-[4-[2-[4-(3-(Methoxymethoxy)propoxy)phenyl]ethyn-1-yl]phenyl]ethyn-1-yltrimethylsilane (6a)
Yield
1-3. Typical procedure for the deprotection of trimethylsilyl group to obtain 1-ethynyl-4-[2-[4-(3-(methoxymethoxy)propoxy)phenyl]ethyn-1-yl]benzene (7a)
In a 50 mL two-necked round-bottomed flask was placed freshly prepared 6a (4.3 g, 11 mmol), K2CO3 (2.3 g, 16 mmol), and MeOH (22 mL). The whole was stirred at room temperature. After 3 h, the resultant was poured into a saturated aqueous NH4Cl solution. The crude product was then extracted with AcOEt (three times), and the combined organic layer was washed with brine, dried over anhydrous Na2SO4, filtered, and the solvent removed using a rotary evaporator. The resulting residue was found to be enough pure without any purification, resulting in the title compound 7a in 66% (2.3 g, 7.3 mmol) as a white solid.
1-3-1. 1-Ethynyl-4-[2-[4-(3-(methoxymethoxy)propoxy)phenyl]ethyn-1-yl]benzene (7a)
Yield: 66% (white solid); M.p.: 58-59 °C; 1 H NMR (CDCl3): d 2.08 (quin, J = 6.4 Hz, 2H, CH2CH2CH2), 3.16 (s, 1H, C≡CH), 3.35 (s, 3H, OCH3), 3.72 (t, J = 6.4 Hz, 2H, CH2O), 4.10 (t, J = 6.4 Hz, 2H, CH2O), 4.64 (s, 2H, OCH2O), 6.88 (d, J = 9.2 Hz, 2H, Ar-H), 7.451 (s, 4H, Ar-H), 7.452 (d, J = 8.8 Hz, 2H, Ar-S-4 H); 13 C NMR: d 29. 5, 55.2, 64.0, 64.8, 78.7, 83.3, 87.6, 91.5, 96.4, 114.6, 114.9, 121.4, 124.1, 131.2, 132.0, 133.1, 159.2; IR (KBr): n 2950 , 2882 , 2214 , 1597 , 1515 , 1241 , 1110 , 1039 8, 26.0, 29.1, 29.6, 55.1, 67.6, 67.9, 78.7, 83.3, 87.5, 91.6, 96.4, 114.5, 114.7, 121.4, 124.1, 131.2, 132.0, 133.1, 159.3; IR (KBr): n 3277, 3040, 2938 , 2864 , 2212 , 1606 , 1597 , 1515 , 1340 In a 100 mL two-necked round-bottomed flask was placed freshly prepared terminal acetylene (7a, 2.8 g, 5.8 mmol), iodopentafluorobenzene (1.8 g, 6.0 mmol) Cl2Pd(PPh3)2 (0.21 g, 0.29 mmol), PPh3 (0.078 g, 0.30 mmol), CuI (0.11 g, 0.60 mmol), and Et3N (50 mL). The whole was heated at 60 °C for 16 h. After this time, the resulting precipitate was separated by atmospheric filtration and the filtrate was poured into a saturated aqueous NH4Cl solution. The crude product was then extracted with AcOEt (three times), and the combined organic layer was washed with brine, dried over anhydrous Na2SO4, filtered, and the solvent was removed using a rotary evaporator. The resulting residue was passed through silica gel using a mixed solvent system (hexane/AcOEt = 5:1), followed by removing the solvent, being obtained the corresponding MOM-protected precursor (1.9 g, 4.0 mmol), which was used for the subsequent deprotection reaction without further purification. The precursor (1.7 g, 3.4 mmol) dissolved in MeOH (34 mL) and THF (34 mL) was cooled by dipping iced water. Into the ice-coold solution was added dropwise concentrated HCl solution (12 N, 8.9 mL, 3.9 mmol) and the whole was continuously stirred at room temperature overnight (14 h). The resultant was poured into saturated aqueous NH4Cl solution. The crude product was then extracted with AcOEt (three times), and the combined organic layer was washed with brine, dried over anhydrous Na2SO4, filtered, and the solvent was removed in vacuo. The resulting residue was purified by silica-gel column chromatography using a mixed solvent system (hexane/AcOEt = 3:1) to obtain the desired product 2a in 59% (1.3 g, 2.9 mmol, white solid) from 7a. 2, 65.6, 74.6, 87.7, 92.2, 100 .2 (dd, J = 34.5, 13.2 Hz), 101.2 (d, J = 2.9 Hz), 114.6, 115.0, 120.8, 125.0, 131.4, 131.8, 133.2, 136.1-139.4 
1-5. Typical procedure for the esterification with isophthaloyl chloride to obtain bis[3-[4-(4-(2,3,4,5,6-pentafluorophenyl)-1-ethynyl)phenylethynyl]phenoxypropyl] isophthalate (V-3a)
In a 100 mL two-necked round-bottomed flask was placed freshly prepared 2a (0.49 g, 1.1 mmol), isophthaloyl chloride (0.10 g, 0.52 mmol), and CH2Cl2 (48 mL). To the solution was added slowly Et3N (1.3 mL, 9.4 mmol) at 0 °C, followed by the addition of N,N-dimethylaminopyridine (DMAP, 0.012 g, 0.098 mmol) in one portion. The whole was stirred at room temperature. After 14 h, the resultant was poured into a saturated aqueous NH4Cl solution. The crude product was then extracted with AcOEt (three times), and the combined organic layer was washed with brine, dried over anhydrous Na2SO4, filtered, and the solvent removed using a rotary evaporator. The resulting residue was subjected to column chromatography to obtain the title compound V-3a in 23% (0.12 g, 0.11 mmol) as a white solid. 7, 62.2, 64.5, 87.7, 92.1, 100.0-102.0 (m, 1C), 114.6, 115.1, 120.8, 125.0, 128.7, 130.7, 131.4, 131.8, 133.2, 133.9, 159.1, 165.6 , other six carbon signals including C6F5 moiety could not detected due to the lack of solubility in the lock solvent; 19 F NMR (CDCl3) 114.6, 114.7, 120.7, 125.1, 128.6, 130.6, 130.9, 131.4, 131.8, 133.2, 133.7, 136.0-139.4 In a 100 mL two-necked round-bottomed flask was placed freshly prepared 2a (0.42 g, 0.95 mmol), 1,3,5-benzenetricarbonyl trichloride (0.080 g, 0.30 mmol), and CH2Cl2 (30 mL). To the solution was added slowly Et3N (0.75 mL, 5.4 mmol) at 0 °C, followed by the addition of DMAP (0.010 g, 0.082 mmol) in one portion. The whole was stirred at room temperature. After 22 h, the resultant was poured into a saturated aqueous NH4Cl solution. The crude product was then extracted with AcOEt (three times), and the combined organic layer was washed with brine, dried over anhydrous Na2SO4, filtered, and the solvent removed using a rotary evaporator. The resulting residue was subjected to column chromatography to obtain the title compound Y-4a in 19% (0.083 g, 0.056 mmol) as a white solid. 7, 25.8, 28.5, 29.0, 65.6, 67.8, 74 .5 (d, J = 2.9 Hz), 87.5, 92.2, 100.1 (ddd, J = 18.3, 14.7, 3.6 Hz), 101.2 (d, J = 2.2 Hz), 114.5, 114.6, 120.6, 125.0, 131.3, 131.4, 131.7, 133.1, 134.3, 136.0-139 -10.0 -20.0 -30.0 -40.0 -50.0 -60.0 -70.0 -80.0 -90.0 -100.0 -110.0 -120.0 -130.0 -140.0 -150.0 -160.0 -170.0 -180.0 -190.0 -200.0 -210.0 -136.465 -136.479 -136.519 -136.534 -152.952 -153.007 -153.061 -162.199 -162.213 -162.253 -162.267 -162.307 -162.322 2.22
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Phase transition behavior
2-1. Differential scanning calorimetry (DSC)
Phase transition temperature of pentafluorinated tolane derivatives were determined with a differential scanning calorimeter (DSC, SII X-DSC7000 or SHIMADZU DSC-60-PLUS) at the rate of heating/cooling process of 5.0 °C min -1 or 10 °C min -1 . The obtained thermograms were shown in Figure S27 . For all examples, at least three scans were carried out to confirm the reproducibility. 
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2-2. Polarizing optical Microscopy
The phase transition properties of novel compounds with V-or Y-molecular arrangement were observed with polarizing optical microscopy (POM) using a BX53 microscope (Olympus) equipped with a cooling and heating stage (Linkam Scientific Instruments, 10002L). Microphotographs were taken with a DP27 Olympus camera, adapted to the microscope (Figure S28.) . 
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2-3. Powder X-ray Diffraction
Powder X-ray diffraction measurement was performed using a Rigaku Smart-Lab CuKa radiation (l = 1.5418 Å) at 20 °C intervals from 200 °C to 60 °C or 40 °C during the 2 nd cooling process. The diffraction patterns for V-3b, Y-4a, and Y-4b obtained are shown in Figure S29 . S-26
Absorption and photoluminescence spectra in dilute solution
UV-Vis absorption spectra were recorded using a JASCO V-500 absorption spectrometer. Steady-state photoluminescence (PL) spectra were obtained using a JASCO FP-8500 fluorescence spectrometer. PL quantum yields were estimated using a calibrated integrating sphere system (JASCO). Sample with ca. 1.0 x 10 -5 mol L -1 concentration was prepared for UV-Vis absorption measurement and that with ca. 1.0x10 -6 mol L -1 concentration was employed for PL measurement. The spectra obtained are shown in Figure S30 . 
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Absorption and PL behavior in various solvent
For V-3a: 
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Lippert-Mataga plot
The Lippert-Mataga plot was constructed by using the relation nabs-nPL = [2(µe-µg) 2 /hca 3 ]Df + (nabs-nPL)° (Eq. 1)
where nabs-nPL is the Stokes' shift, the superscript "°" indicates the absence of solvent, µg and µe are dipole moments in the ground and the excited states, respectively, D (1D = 1.0x10 -18 cm 5/2 g 1/2 s -1 ); h is the Planck constant (h = 6.626x10 -27 erg s); c is the rate of light in vacuum (c = 2.998x10 -10 cm s -1 ). a is Onsager cavity radius. The Onsagar radius (a) was estimated by DFT calculation using Gaussian 09 with CAM-B3LYP/6-31+G(d) level of theory: a = 7.5 Å for V-3a and a = 8.0Å for Y-4a. The orientation polarizability Df is defined as
where e and n are solvent dielectric constant and refractive index, respectively.
Calculated values for Df and Stokes shifts (nabs-nPL) for V-3a and Y4a are summarized in Table S1 . Figure S32 . Lippert-Mataga plot for (A) V-3a and (B) Y-4a, respectively.
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Excitation and PL spectra in solid state
Steady-state PL spectra were obtained using a Hitachi F-7000 or JASCO FP-8500 fluorescence spectrometer. PL quantum yields were estimated using a calibrated integrating sphere system (JASCO). The PL spectra obtained are shown in Figure S31 . The PL spectra and quantum yields of V-3b and Y-4b during the heating and cooling processes during 45 °C -180 °C were obtained by using Quantaurus QY (Hamamatsu Photonics) with a temperaturecontrolled unit. Figure S32 shows the PL spectra and quantum yields during the 2 nd heating and cooling processes and the photophysical data are summarized in Table S2 for V-3b and S3 for Y-4b. 
Quantum chemical calculation
All computations were carried out using density functional theory (DFT) with the Gaussian 09 (Rev. C.01) package. Geometry optimizations were executed using the CAM-B3LYP hybrid functional and 6-31G(d) basis set. Vertical excitations were also calculated using a TD-DFT method at the same level of theory.
6-1. Geometry optimization for V-3a Figure S35 . Optimized molecular geometry for V-3a calculated by DFT//CAM-B3LYP/6-31G(d) level of theory.
SCF Done: E(RCAM-B3LYP) = -3677.27663124 A.U. Dipole moment (Debye): X= 1.2046 Y= 3.7010 Z= -0.2840 Tot= 3.9024 Table S4 . Cartesian Coordinate for V-3a at the ground state - 
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